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Aortoiliac and lower extremity arteries assessed with 16-detector
row CT angiography: prospective comparison with digital
subtraction angiography
Abstract
PURPOSE: To prospectively compare the accuracy of 16-detector row computed tomographic (CT)
angiography with conventional digital subtraction angiography (DSA) as the reference standard in the
assessment of aortoiliac and lower extremity arteries in patients with peripheral arterial disease.
MATERIALS AND METHODS: This study was approved by the institutional review board, and
informed consent was obtained. A total of 39 consecutive patients (27 men [mean age, 66 years] and 12
women [mean age, 64 years]) with peripheral arterial disease underwent both conventional DSA and
16-detector row CT angiography. For data analysis, the arterial vascular system was divided into 35
segments. A total of 1365 arterial segments were analyzed for arterial stenosis by two independent
blinded readers using a four-point grading system (grade 1, <10% luminal narrowing; grade 2,
10%-49% luminal narrowing; grade 3, 50%-99% luminal narrowing; grade 4, occlusion). Interobserver
agreements were calculated by using kappa statistics. A third independent blinded reader assessed
possible reasons for disagreements between 16-detector row CT angiographic findings and conventional
DSA findings. Effective radiation dose was calculated for both imaging modalities. RESULTS:
Sixteen-detector row CT angiographic and conventional DSA findings were diagnostic in all vascular
segments. Compared with conventional DSA, the sensitivity and specificity of 16-detector row CT
angiography with regard to detection of hemodynamically significant stenosis in all 35 arterial segments
were 96% and 97%, respectively, for both readers. Readers 1 and 2 overestimated arterial stenosis in 42
(3%) and 34 (2%) arterial segments, respectively, and underestimated arterial stenosis in 13 (1%) and 10
(1%) arterial segments, respectively. Interobserver agreement was excellent (kappa = 0.84-1.00).
Presence of anteroposteriorly located luminal narrowing and extensive vascular wall calcification were
considered main reasons for disagreements between imaging modalities. Effective radiation dose was
lower for 16-detector row CT angiography (1.6-3.9 mSv) than for conventional DSA (6.4-16.0 mSv).
CONCLUSION: Sixteen-detector row CT angiography is an accurate and reliable noninvasive
alternative to conventional DSA in the assessment of aortoiliac and lower extremity arteries in patients
with peripheral arterial disease.
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Aortoiliac and Lower
Extremity Arteries Assessed
with 16–Detector Row CT
Angiography: Prospective
Comparison with Digital
Subtraction Angiography1
PURPOSE: To prospectively compare the accuracy of 16–detector row computed
tomographic (CT) angiography with conventional digital subtraction angiography
(DSA) as the reference standard in the assessment of aortoiliac and lower extremity
arteries in patients with peripheral arterial disease.
MATERIALS AND METHODS: This study was approved by the institutional review
board, and informed consent was obtained. A total of 39 consecutive patients (27
men [mean age, 66 years] and 12 women [mean age, 64 years]) with peripheral
arterial disease underwent both conventional DSA and 16–detector row CT angiog-
raphy. For data analysis, the arterial vascular system was divided into 35 segments.
A total of 1365 arterial segments were analyzed for arterial stenosis by two inde-
pendent blinded readers using a four-point grading system (grade 1,10% luminal
narrowing; grade 2, 10%–49% luminal narrowing; grade 3, 50%–99% luminal
narrowing; grade 4, occlusion). Interobserver agreements were calculated by using
 statistics. A third independent blinded reader assessed possible reasons for dis-
agreements between 16–detector row CT angiographic findings and conventional
DSA findings. Effective radiation dose was calculated for both imaging modalities.
RESULTS: Sixteen–detector row CT angiographic and conventional DSA findings
were diagnostic in all vascular segments. Compared with conventional DSA, the
sensitivity and specificity of 16–detector row CT angiography with regard to de-
tection of hemodynamically significant stenosis in all 35 arterial segments were 96%
and 97%, respectively, for both readers. Readers 1 and 2 overestimated arterial
stenosis in 42 (3%) and 34 (2%) arterial segments, respectively, and underestimated
arterial stenosis in 13 (1%) and 10 (1%) arterial segments, respectively. Interob-
server agreement was excellent (  0.84–1.00). Presence of anteroposteriorly
located luminal narrowing and extensive vascular wall calcification were considered
main reasons for disagreements between imaging modalities. Effective radiation
dose was lower for 16–detector row CT angiography (1.6–3.9 mSv) than for
conventional DSA (6.4–16.0 mSv).
CONCLUSION: Sixteen–detector row CT angiography is an accurate and reliable
noninvasive alternative to conventional DSA in the assessment of aortoiliac and
lower extremity arteries in patients with peripheral arterial disease.
© RSNA, 2005
As the population of the Western world continues to age, there is an increasing prevalence
of peripheral arterial disease, which affects approximately 12% of adults (1). With the
availability of improved transluminal and surgical revascularization techniques, as well as
modern pharmacologic options for the treatment of peripheral arterial disease, accurate
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diagnosis of the location and severity of
arterial involvement is of paramount im-
portance. Conventional digital subtrac-
tion angiography (DSA) is still considered
the reference standard in the assessment
of aortoiliac and lower extremity arteries,
with the advantage being that perfor-
mance of therapeutic interventions is
possible during the examination. Its
main drawbacks, however, are invasive-
ness, high cost, patient discomfort, and a
complication rate of approximately 1%
(2,3).
Computed tomographic (CT) angiog-
raphy is increasingly used for noninva-
sive imaging of various vascular territo-
ries. The introduction of multi–detector
row CT scanners has substantially im-
proved CT angiography by offering in-
creased volume coverage, decreased dose
of contrast medium, decreased acquisi-
tion time, and improved spatial resolu-
tion for assessment of smaller arterial
branches, including the aortoiliac and
lower extremity arteries (4–8). However,
because of the limited spatial resolution
along the z-axis, four–detector row CT
angiography is challenged in the assess-
ment of small vessels, including the in-
ternal iliac arteries (6) and the peripheral
arteries of the calves (5,9). The rate of
diagnostic agreement between four–de-
tector row CT angiography and conven-
tional DSA has been shown to be signif-
icantly lower in the assessment of arterial
stenosis of the peripheral arteries of the
calves when compared with the assess-
ment of the larger proximal arteries of
the thigh (9). Sensitivity of four–detector
row CT angiography was compared with
that of conventional DSA and shown to
be lower in the assessment of arterial ste-
nosis of small internal iliac arteries when
compared with larger common and ex-
ternal iliac arteries in another study (6).
In a study performed by Ofer et al (5),
64% of clinically important mismatches
between conventional DSA and four–de-
tector row CT angiography occurred in
the small renal arteries and peripheral
arteries of the calves.
By offering up to threefold improved
z-axis resolution when compared with
that of four–detector row CT scanners,
last-generation 16–detector row CT scan-
ners may overcome this limitation of CT
angiography and further improve diag-
nostic accuracy of CT angiography when
compared with conventional DSA in pa-
tients with peripheral arterial disease.
The purpose of this study, therefore,
was to prospectively compare the accu-
racy of 16–detector row CT angiography
with that of conventional DSA in the as-
sessment of aortoiliac and lower extrem-
ity arteries in patients with peripheral ar-
terial disease.
MATERIALS AND METHODS
Patients
During an 11-month period (from Jan-
uary to November 2003), 39 patients (27
men [mean age, 66 years; age range,
46–81 years] and 12 women [mean age,
64 years; age range, 44–75 years]) under-
went elective conventional DSA of the
aortoiliac and lower extremity arteries to
enable assessment of clinical indications
at the University Hospital Zurich, Swit-
zerland, and were prospectively included
in this study. There was no statistically
significant difference between men and
women with regard to age (P  .75,
Mann-Whitney U test). In all 39 patients,
the clinical indication for conventional
DSA was symptomatic peripheral arterial
disease. Of the 39 patients suspected of
having peripheral arterial disease, 32
(82%) experienced intermittent claudica-
tion. Seven (18%) of the 39 patients ex-
perienced rest pain. If a transluminal
therapeutic procedure was considered
feasible on the basis of conventional DSA
findings, a second session was scheduled
after the study was finished. None of the
patients had undergone peripheral arte-
rial bypass grafting; however, peripheral
arterial bypass grafting was not an exclu-
sion criterion. Four (10%) of the 39 pa-
tients had a history of percutaneous an-
gioplasty (mean delay between percuta-
neous angioplasty and inclusion in the
study, 545 days; range, 256–732 days).
Exclusion criteria were a history of re-
nal insufficiency or adverse reactions to
iodinated contrast agents. None of the 39
consecutive patients were excluded from
the study. The study was approved by the
institutional review board at the Univer-
sity of Zurich, Switzerland, and informed
consent was obtained from all patients.
All patients underwent conventional
DSA and 16–detector row CT angiogra-
phy within 6 days. Sixteen–detector row
CT angiography was performed after con-
ventional DSA in all 39 patients. The
mean delay between conventional DSA
and 16–detector row CT angiography
was 4 days (range, 1–6 days).
Conventional DSA
In all 39 patients, intraarterial conven-
tional DSA was performed transfemorally
with a 4-F pigtail catheter (AngiOptic;
Angiodynamics, Queensbury, NY) by one
of two vascular radiologists (either T.P. or
a second vascular radiologist, with 12
and 3 years of experience, respectively)
who used one of two units (Integris
V3000 or Integris V5000; Philips Medical
Systems, Best, the Netherlands). For eval-
uation of the abdominal aorta, the cath-
eter tip was positioned between the 12th
thoracic and first lumbar vertebral body,
and 30 mL of the nonionic iodinated
contrast material iopromidum (Ultravist
300; Schering, Berlin, Germany; 300 mg
iodine per milliliter) was injected. Subse-
quently, the catheter tip was positioned
above the aortic bifurcation for conven-
tional DSA of the pelvic and lower ex-
tremity arteries, and 20 mL of contrast
material was administered. On average, a
total of 140 mL of contrast material was
injected during conventional DSA. At the
level of the iliac arteries, 30° left and 30°
right anterior oblique projections were
obtained in all patients. Lower extremity
arteries were assessed by using the step-
ping-table DSA technique in a posteroan-
terior projection. Oblique or lateral pro-
jections of the femoral and popliteocru-
ral region were obtained only if they were
deemed necessary by one of the vascular
radiologists performing the examination.
Since the angiography suite is not con-
nected to a picture archiving and com-
munication system, images obtained
with conventional DSA were printed on
film with customized window width and
level settings to allow clear delineation of
the enhanced lumen.
Sixteen–Detector Row CT
Angiography
All 39 patients were examined with a
16–detector row CT scanner (Sensation
16; Siemens, Forchheim, Germany). All
patients were placed in the supine posi-
tion, with their feet entering the gantry
first. Each patient’s extremities were po-
sitioned with the knee and ankle joints in
the neutral position. After an initial scout
image (tube voltage, 120 kV; tube cur-
rent, 50 mAs) was obtained, the scanning
range was planned for each individual to
encompass the aortoiliac and lower ex-
tremity arteries. The mean scanning cov-
erage was 1140 mm (range, 1032–1245
mm).
The delay time between the start of
contrast material administration and the
start of scanning was obtained for each
patient individually by using a bolus-
tracking technique (CARE-Bolus soft-
ware; Siemens) for optimal intraluminal
contrast enhancement. First, a single un-
enhanced low-dose (20 mAs) image was
obtained at the level of the distal infrare-
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nal abdominal aorta. On the basis of this
transverse image, a technologist set a re-
gion of interest with an area of 10–15
mm2 in the lumen of the distal infra-
renal abdominal aorta. This region of
interest served as a reference for the
following dynamic measurements of
contrast enhancement. Subsequently, a
nonionic iodinated contrast medium
(Visipaque; Amersham Health, Buck-
inghamshire, England; 320 mg iodine
per milliliter) was administered via a
20–22-gauge needle, which had been
placed in a superficial vein located in
the antecubital fossa. The volume of con-
trast medium (mean, 100 mL; range, 85–
110 mL) was adjusted for the scanning
length of each patient to establish a bolus
duration that was equivalent to the scan-
ning duration (10). The contrast medium
was administered with an automated in-
jector (Ulrich Medical, Ulm-Jungingen,
Germany) at a flow rate of 4 mL/sec and
followed by a 30-mL flush of saline ad-
ministered at the same flow rate.
Repetitive low-dose monitoring exam-
inations (120 kV, 10 mAs, 0.5-second
scanning time, 1-second interscan delay)
were performed 10 seconds after contrast
medium injection began. After reaching
the preset contrast enhancement level of
100 HU (mean number of repetitive
scans, eight), 16–detector row CT scan-
ning was initiated automatically 2 sec-
onds later.
Data acquisition was performed in a
craniocaudal direction with a nominal
section thickness of 0.75 mm, a table feed
of 18 mm per rotation, and a 0.5-second
gantry rotation time (pitch, 1.5). The x-
ray tube voltage setting was 120 kV, and
mean tube current was 210 mA (range,
170–260 mA). An on-line modulation of
the tube current was used for all 16–de-
tector row CT scans to reduce the radia-
tion dose. In short, tube current was
modulated according to rotation angle–
dependent x-ray attenuation without a
concomitant loss in image quality. This
means that the tube current was reduced
in projections with low attenuation and
increased in projections with high atten-
uation (11,12).
Transverse sections were reconstructed
for each extremity separately on a work-
station, with a section thickness of 0.75
mm at an interval of 0.4 mm, which re-
sulted in a mean of 5700 transverse im-
ages (range, 5160–6225 transverse im-
ages). The reconstruction field of view for
each reconstruction was 25 cm. The field
of view, matrix size of 512  512, and
section thickness of 0.75 mm resulted in
a voxel size of 0.18 mm3. The mean total
room time, which was defined as the
time from patient entry into the CT suite
until scanning was finished, was 12 min-
utes. Sixteen–detector row CT angiogra-
phy was performed in all 39 patients
without any complications, and none of
the examinations needed to be repeated
because of technical problems.
All 16–detector row CT angiographic
data were transferred to a dedicated
workstation (Advantage Windows 4.2;
GE Medical Systems, Milwaukee, Wis)
with commercially available software
that allows generation of different three-
dimensional reconstructions, including
maximum intensity projections and vol-
ume renderings. Three-dimensional re-
constructions were generated by an inde-
pendent technician who was not in-
volved in the study. The technician was
blinded to clinical history and results of
conventional DSA for all patients. For
better localization of vascular abnormal-
ities on the three-dimensional recon-
structions during image analysis, seg-
mentation of bone structures was not
performed in this study. For each patient,
36 volume-rendered images and 36 max-
imum intensity projection images were
created perpendicular to the superoinfe-
rior axis covering 360° of rotation in 10°
increments. Three-dimensional recon-
structions were stored on the hard-disk
memory of the workstation for subse-
quent image analysis.
Image Analysis
Conventional DSA findings were inter-
preted on hard-copy images by the two
vascular radiologists who performed con-
ventional DSA. Interpretation disagree-
ments were resolved by means of consen-
sus review. Both radiologists were
blinded to CT and clinical data, and they
were not involved in the further course
of the study. Conventional DSA served as
reference standard.
Analysis of 16–detector row CT angio-
grams was performed separately by two
independent blinded radiologists (T.B.
and J.K.W., both with 4 years of experi-
ence in reading multi-detector row CT
angiograms). Images were analyzed on
the basis of the transverse CT source data
and the maximum intensity projections
and volume renderings available for both
readers on the workstation. Interactive
reformatting was also available on the
workstation. Interactive reformatting in-
cluded interactive viewing of the trans-
verse CT source images and interactive
generation of reconstructions in other
planes (including coronal, sagittal, and
curved reconstructions) by the readers
themselves. Both readers were blinded to
patient data, including clinical history
and findings at conventional DSA. The
readers analyzed the multi–detector row
CT angiograms of all 39 patients in ran-
dom order. Both readers were allowed to
individually adjust window center and
level settings of the 16–detector row CT
angiograms for image analysis.
For analysis of both conventional DSA
images and 16–detector row CT angio-
grams, the arterial vascular system being
considered was divided into the follow-
ing 35 arterial segments: (a) the infrare-
nal aorta; (b) the common iliac arteries;
(c) the external iliac arteries, which were
divided into a proximal and a distal seg-
ment; (d) the internal iliac arteries; (e) the
common femoral arteries; (f) the deep
femoral arteries; (g) the superficial femo-
ral arteries, which were divided into a
proximal and a distal segment; (h) the
popliteal arteries, which were divided
into a proximal and a distal segment;
(i) the tibiofibular trunks; (j) the anterior
tibial arteries, which were divided into a
proximal and a distal segment; (k) the
peroneal arteries, which were divided
into a proximal and a distal segment; and
(l) the posterior tibial arteries, which were
divided into a proximal and a distal seg-
ment. This resulted in a total of 1365
evaluated arterial segments. Each arterial
segment was analyzed with regard to im-
age quality (ie, nondiagnostic vs diagnos-
tic) and for the presence of arterial steno-
sis and aneurysmal changes. Image qual-
ity of an arterial segment was considered
nondiagnostic if diagnostic information
could not be derived because of inade-
quate vessel enhancement or blurring of
the arterial segment. Image quality was
considered diagnostic if all clinically rel-
evant diagnostic information could be
obtained with good differentiation of ar-
terial vasculature from background tis-
sue.
Stenosis of the arterial segment was
graded by using a four-point Likert scale.
Grade 1 indicated a normal vessel or mild
vessel irregularities (10% luminal nar-
rowing). Grade 2 indicated moderate ar-
terial stenosis (10%–49% luminal nar-
rowing). Grade 3 indicated severe arterial
stenosis (50%–99% luminal narrowing).
Grade 4 indicated occlusion. Grading of
the arterial stenosis was performed with
an electronic caliper. Arterial stenosis
with a grade of 1 or 2 (50% luminal
narrowing) was considered to be hemo-
dynamically insignificant, whereas arte-
rial stenosis with a grade of 3 or 4 (50%–
100% luminal narrowing) was consid-
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ered hemodynamically significant. In
case of concurrent arterial stenosis in a
single arterial segment, only the stenosis
with a higher grade was evaluated.
Evidence of the presence and location
of aneurysmal changes was noted sepa-
rately. An aneurysmal change was diag-
nosed in the presence of a focal increase
in arterial diameter that exceeded the di-
ameter of the adjacent arterial segment
by more than 50%.
Four weeks after analysis of 16–detec-
tor row CT angiograms by readers 1 and
2, a third independent blinded vascular
radiologist performed further subanalysis
of all disagreements between conven-
tional DSA images and 16–detector row
CT angiograms in the assessment of arte-
rial stenosis. Arterial segments were as-
sessed if the findings of both readers
agreed with each other but disagreed
with the findings of conventional DSA.
Possible explanations for disagreements
between conventional DSA and 16–de-
tector row CT angiograms were noted
and included extensive arterial wall cal-
cifications and configuration of arterial
stenosis.
Radiation Dose Estimation
Effective radiation dose delivered dur-
ing 16–detector row CT angiography and
conventional DSA was calculated by a
physicist (F.R.V., 11 years of experience)
for the regions of the pelvis and hip,
since radiation exposure of the extremi-
ties minimally contributes to the effec-
tive dose. The distance from the pelvic
crest to the proximal third of the thighs,
including the testicles in men, was mea-
sured in each patient. The mean distance
was 26 cm for men and 20 cm for
women. The weighted CT dose index in-
dicated by the CT scanner was verified by
using a 32-cm-diameter CT dose index
test object and a 10-cm-long CT pencil
ionization chamber (model 1035–10.3;
Radcal, Monrovia, Calif) with an elec-
trometer (MDH model 1015; Radcal) cal-
ibrated in RQR9 and RQA9 beams accord-
ing to the International Electrotechnical
Committee (13). Dose length products
were calculated by using a normalized
weighted CT dose index of 0.085 mGy/
mAs, and they were converted into effec-
tive radiation dose by means of a conver-
sion factor of 0.019 mSv/mGy  cm ac-
cording to the guidelines for quality
criteria for CT of the Commission of the
European Communities (14).
Estimates of the effective dose of con-
ventional DSA were calculated on the ba-
sis of the dose area product quantity cor-
responding to the acquisition protocol
used. The dose area product is displayed
by the fluoroscopy system itself, and it is
representative of the total energy depos-
ited in the examined volume. The dose
area product displayed by the unit was
verified according to Bochud et al (15).
To convert dose area products into effec-
tive dose, a unique averaged conversion
factor of 0.20 mSv/Gy  cm2 was used for
both men and women according to Hart
et al (16).
Statistical Analysis
Sensitivity, specificity, positive and
negative predictive values, and accuracy
for determination of hemodynamically
significant arterial stenosis were calcu-
lated for all 35 segments together and for
each of the following three vascular re-
gions separately: (a) the aortoiliac region
(including the distal aorta, common iliac,
external iliac, and internal iliac arteries);
(b) the femoral region (including the
common femoral, superficial femoral,
and deep femoral arteries); and (c) the
popliteocrural region (including the pop-
liteal, peroneal, and anterior and poste-
rior tibial arteries, as well as the tibiofib-
ular trunks). The 95% confidence inter-
vals (CIs) were calculated and based on
binominal probabilities. Interobserver
agreement of grading vascular lesions be-
tween both readers and intermodality
agreement between 16–detector row CT
angiography and conventional DSA were
determined by calculating  values to-
gether with 95% CI (poor agreement,  
0.00; slight agreement,   0.01–0.20;
fair agreement,   0.21–0.40; moderate
agreement,   0.41–0.60; good agree-
ment,   0.61–0.80; and excellent
agreement,   0.81–1.00) (17).
RESULTS
Conventional DSA
Diagnostic images were obtained in all
39 patients and all possible 1365 arterial
segments were considered diagnostic of
arterial disease. Overall, conventional
DSA was used to classify 1002 (73.4%) of
1365 arterial segments as having hemo-
dynamically insignificant arterial steno-
ses (50% luminal narrowing) and 363
(26.6%) arterial segments as having he-
modynamically significant arterial steno-
ses (50%–100% luminal narrowing). Of
these 363 arterial segments, 147 (40.5%)
were occluded. These findings, as well as
a breakdown of the degrees and sites of
arterial stenoses and the corresponding
findings of 16–detector row CT angiog-
raphy for the two readers, are summa-
rized in Table 1.
In four arterial segments in four (10%)
of 39 patients, conventional DSA re-
vealed aneurysmal changes. In one pa-
tient, an infrarenal aneurysm of the ab-
dominal aorta was detected. In two pa-
tients, a focal aneurysm of the common
iliac artery was present, and one patient
had a focal aneurysm of the proximal
arterial segment of the popliteal artery
(Fig 1).
Sixteen–Detector Row CT
Angiography
On all 16–detector row CT angio-
grams, all possible arterial segments (n 
1365) were determined to be diagnostic
by both readers. Compared with conven-
tional DSA images, the aneurysmal
changes of all four arterial segments were
identified correctly as such by both read-
ers on 16–detector row CT angiograms
(Fig 1). Neither reader identified acces-
sory aneurysmal changes that were not
visible on conventional DSA images.
Reader 1.—Overall, reader 1 identified
973 (71.3%) of 1365 arterial segments as
hemodynamically insignificant arterial
stenoses (50% luminal narrowing). A
total of 392 (28.7%) significant arterial
stenoses (50%-100% luminal narrowing)
were depicted. Of these 392 arterial seg-
ments, 146 (37.2%) were occluded. Table
1 demonstrates the breakdown of find-
ings by reader 1 for all 1365 arterial seg-
ments in all 39 patients.
Reader 2.—Overall, reader 2 identified
979 (71.7%) of 1365 arterial segments as
hemodynamically insignificant arterial
stenoses (50% luminal narrowing) and
386 (28.3%) as significant arterial steno-
ses (50%–100% luminal narrowing). Of
these 386 arterial segments, 144 (37.3%)
were occluded. Table 1 summarizes the
findings of reader 2 for all arterial seg-
ments in all patients.
Reader 1 versus Reader 2.—Table 2 sum-
marizes interobserver agreement be-
tween readers 1 and 2 for (a) all grades of
arterial stenosis (grades 1–4), (b) hemo-
dynamically significant versus insignifi-
cant stenosis (grades 1–2 vs grades 3–4),
and (c) occlusion versus nonocclusion
(grades 1–3 vs grade 4) for all 35 segments
together and for each of the three vascu-
lar regions separately. For all degrees of
arterial stenosis for all 35 segments com-
bined, there was excellent interobserver
agreement (  0.89; 95% CI: 0.87, 0.91)
between readers 1 and 2. There was ex-
cellent agreement between the two read-
ers for determination of hemodynami-
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cally insignificant versus hemodynami-
cally significant arterial stenosis ( 
0.93; 95% CI: 0.91, 0.95) and excellent
agreement for diagnosis of nonocclusion
versus occlusion (  0.97; 95% CI: 0.95,
0.99).
Sixteen–Detector Row CT
Angiography versus Conventional
DSA
Reader 1.—Overall, there was good in-
termodality agreement (  0.72; 95%
CI: 0.69, 0.75) between 16–detector row
CT angiography and conventional DSA
for all degrees of arterial stenosis (grades
1–4). For diagnosis of hemodynamically
insignificant (grades 1–2) versus hemody-
namically significant (grades 3–4) arterial
stenosis, there was excellent intermodal-
ity agreement (  0.90; 95% CI: 0.87,
0.93) for all three vascular regions
combined. Findings at 16–detector row
CT angiography and conventional DSA
agreed in 341 (97.2%) of 351 arterial seg-
ments in the assessment of hemodynam-
ically insignificant versus hemodynami-
cally significant arterial stenosis of the
aortoiliac region and in 298 (95.5%) of
312 arterial segments of the femoral re-
gion. When assessing hemodynamically
insignificant versus hemodynamically
significant arterial stenosis of the poplit-
eocrural region, 16–detector row CT an-
giography and conventional DSA agreed
in 671 (95.6%) of 702 arterial segments.
Reader 1 overestimated arterial steno-
sis of the aortoiliac region in six (1.7%) of
351 arterial segments and underesti-
mated arterial stenosis in four (1.1%) ar-
terial segments when 16–detector row
CT angiographic findings were compared
with conventional DSA findings. In the
femoral region, arterial stenosis was over-
estimated by reader 1 in 12 (4.2%) of 312
arterial segments and underestimated in
two (0.6%) arterial segments when 16–
detector row CT angiographic findings
were compared with conventional DSA
findings. Reader 1 overestimated arterial
stenosis in 24 (3.4%) of 702 arterial seg-
ments in the popliteocrural region (Fig 2)
and underestimated arterial stenosis in
seven (1.0%) arterial segments. In total,
reader 1 disagreed with conventional
DSA findings in 55 (4.0%) of 1365 arterial
segments on the basis of 16–detector row
CT angiographic findings.
Reader 2.—Between 16–detector row
CT angiography and conventional DSA,
there was overall good agreement ( 
0.77; 95% CI: 0.74, 0.80) for all degrees of
arterial stenosis. There was excellent in-
termodality agreement (  0.92; 95%
CI: 0.90, 0.94) for all three vascular re-
gions combined in the assessment of he-
modynamically insignificant versus he-
modynamically significant arterial steno-
sis. Conventional DSA and 16–detector
row CT angiography agreed in 343
(97.7%) of 351 arterial segments of the
aortoiliac region and in 301 (96.5%) of
312 arterial segments of the femoral re-
gion in the assessment of hemodynami-
cally insignificant versus hemodynami-
cally significant arterial stenosis. When
assessing hemodynamically insignificant
versus hemodynamically significant arte-
rial stenosis of the popliteocrural region,
findings at 16–detector row CT angiog-
raphy and conventional DSA agreed in
677 (96.4%) of 702 arterial segments.
When compared with conventional
DSA findings, reader 2 overestimated ar-
terial stenosis of the aortoiliac region in
seven (2.0%) of 351 arterial segments and
underestimated arterial stenosis in one
(0.2%) arterial segment on the basis of
16–detector row CT angiograms. In the
femoral region, reader 2 overestimated
arterial stenosis in eight (2.6%) of 312
TABLE 1
Arterial Stenosis of the Aortoiliac and Lower Extremity Arteries as Determined with Conventional DSA and 16–Detector
Row CT Angiography in 39 Patients
Artery or Segment
Grade 1 Stenosis Grade 2 Stenosis Grade 3 Stenosis Grade 4 Stenosis
DSA
CT Angiography
DSA
CT Angiography
DSA
CT Angiography
DSA
CT Angiography
Reader 1 Reader 2 Reader 1 Reader 2 Reader 1 Reader 2 Reader 1 Reader 2
Infrarenal aorta 28 29 28 11 10 11 0 0 0 0 0 0
Common iliac 38 32 31 15 20 22 21 22 21 4 4 4
External iliac
Proximal 55 47 47 7 13 13 13 15 16 3 3 2
Distal 62 60 60 6 7 7 7 9 8 3 2 3
Internal iliac 40 33 35 11 20 14 19 16 20 8 9 9
Common femoral 59 56 55 8 9 12 11 13 11 0 0 0
Deep femoral 64 66 64 5 3 6 8 8 7 1 1 1
Superficial femoral
Proximal 29 29 24 12 9 14 21 24 24 16 16 16
Distal 28 15 21 6 14 10 24 28 26 20 21 21
Popliteal
Proximal 55 47 50 7 11 9 12 16 15 4 4 4
Distal 63 59 62 5 7 8 8 10 6 2 2 2
Tibiofibular trunk 55 42 42 8 18 19 12 16 15 3 2 2
Anterior tibial artery
Proximal 43 34 37 5 10 9 17 20 20 13 14 12
Distal 44 41 44 4 4 4 12 14 10 18 19 20
Peroneal artery
Proximal 57 55 54 2 5 3 12 12 15 7 6 6
Distal 63 61 60 2 6 4 8 7 10 5 4 4
Posterior tibial artery
Proximal 49 44 42 5 8 9 6 9 10 18 17 17
Distal 49 46 46 2 3 3 5 7 8 22 22 21
Total 881 796 802 121 177 177 216 246 242 147 146 144
Note.—Data are number of arterial segments.
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arterial segments and underestimated ar-
terial stenosis in three (1.0%) arterial seg-
ments when compared with conven-
tional DSA findings. Reader 2 overesti-
mated arterial stenosis in 19 (2.7%) of
702 arterial segments in the popliteocru-
ral region (Fig 2) and underestimated ar-
terial stenosis in six (0.9%) arterial seg-
ments. In total, reader 2 disagreed with
conventional DSA findings in 44 (3.2%)
of 1365 arterial segments on the basis of
16–detector row CT angiograms.
In the subanalysis of the 55 and 44
instances in which readers 1 and 2, re-
spectively, disagreed with 16–detector
row CT angiographic and conventional
DSA findings with regard to grading of
arterial stenosis, both readers agreed with
each other in the grading of 29 (53%) of
55 and 29 (66%) of 44 arterial segments
on the basis of 16–detector row CT an-
giograms. Of the 29 agreements between
readers, 26 (90%) were overestimations
of arterial stenosis by one (n  16, 62%)
or two (n  10, 38%) grades compared
with conventional DSA findings. Three
(10%) of the 29 agreements between
readers were underestimations by one
grade compared with conventional DSA
findings. In 14 (54%) of these 26 overes-
timated arterial segments, there was he-
modynamically significant (grade 3) pos-
teroanterior narrowing of the arterial lu-
men, which was not noted on single-
projection conventional DSA images
(Figs 3, 4). Seven (50%) of these 14 arte-
rial segments with posteroanterior nar-
rowing were located in the popliteocrural
region (Fig 3), five (35%) were located in
the femoral region (Fig 4), and two
(14.3%) were located in the aortoiliac re-
gion. In 20 (77%) of the 26 overestimated
arterial segments, extensive arterial wall
calcifications were noted (Fig 2). In 12
(46%) of 26 overestimated arterial seg-
ments, both extensive arterial wall calci-
fication and posteroanterior narrowing
were present. In nine (31%) of 29 arterial
segments, no possible reason for dis-
agreement between conventional DSA
and 16–detector row CT angiographic
findings was noted.
Table 3 summarizes true-positive, true-
negative, false-positive, and false-nega-
tive findings, sensitivities, specificities,
positive and negative predictive values,
and accuracy for detection and grading
of hemodynamically significant arterial
stenosis (50%–100% luminal narrowing)
for all 35 segments together and for each
of the three vascular regions separately.
When compared with conventional DSA,
both the total sensitivity and the total
specificity of 16–detector row CT angiog-
raphy in the detection of hemodynami-
cally significant stenosis were more than
96% for both readers.
Radiation Exposure
The indicated and measured weighted
CT dose index values of 16–detector row
CT angiograms agreed systematically
within 10%. The averaged volume CT
dose index was 6.0 mGy, resulting in a
mean effective radiation dose of 3.0 mSv
(range, 2.1–3.9 mSv) in men and 2.3 mSv
(range, 1.6–3.0 mSv) in women.
For conventional DSA, an excellent
correlation was found between the dis-
played and measured dose area product
(5% difference). The mean dose area
Figure 1. Images obtained in a 61-year-old man with intermittent
claudication of the right leg. (a) Frontal volume-rendered 16–detec-
tor row CT angiogram (section thickness, 0.75 mm; pitch, 1.5), as
seen from behind. Focal aneurysmal change (black arrow) of the
proximal arterial segment of the right popliteal artery was noted by
both readers. Both readers also diagnosed occlusion (grade 4) of both
the proximal and the distal arterial segments (white arrows) of the
right superficial femoral artery. (b) Corresponding frontal conven-
tional DSA image, as seen from behind. Focal aneurysmal change
(arrow) of the proximal arterial segment of the right popliteal artery
was noted. Occlusion of both proximal and distal arterial segments
(arrowheads) of right superficial femoral artery was diagnosed at
conventional DSA.
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product delivered in the region of the
pelvis and hip was 55 Gy  cm2 (range,
32–80 Gy  cm2). Thus, the whole mean
effective radiation dose of conventional
DSA was estimated to be 11 mSv (range,
6.4–16.0 mSv).
DISCUSSION
The diagnostic approach to patients in
whom peripheral arterial disease is sus-
pected has changed substantially. Alter-
native imaging modalities have been de-
veloped because of the invasive nature of
conventional DSA associated with a com-
plication rate of up to 1% depending on
the experience of the angiographer, site
of vascular access, diameter of the cathe-
ter, and administered contrast material
(2,3). Duplex ultrasonography (US), mag-
netic resonance (MR) angiography, and
CT angiography have been shown to be
valuable noninvasive alternatives to con-
ventional DSA in the evaluation of aor-
toiliac and lower extremity arteries.
When compared with conventional
DSA, duplex US has shown sensitivities
of 87%–92% and specificities of 95%–
99% in the assessment of aortoiliac and
lower extremity arteries (18–20). Duplex
US is, however, operator dependent, the
examinations are time consuming, and
obese patients or patients with excessive
bowel gas or calcified arteries are difficult
to examine (21). In addition, duplex US
does not provide a road map equivalent
to that obtained with conventional DSA,
or MR or CT angiography.
Contrast material–enhanced three-di-
mensional MR angiography has been
proved useful in the assessment of aor-
toiliac and lower extremity arteries. Sen-
sitivities of 77%–99% and specificities of
84%–100% in the detection of hemody-
namically significant arterial stenosis in
Figure 2. Images obtained in a 72-year-old woman with peripheral arterial disease and right leg claudication. (a) Detailed frontal conventional
DSA image, as seen from behind, shows hemodynamically insignificant stenosis (grade 1,10% luminal narrowing; arrow) of the proximal segment
of the right popliteal artery. (b) Corresponding frontal volume-rendered angiogram obtained with 16–detector row CT, as seen from behind,
demonstrates extensive arterial wall calcifications (arrow) of the proximal arterial segment of the right popliteal artery. (c, d) Transverse CT source
data obtained at the level of arterial wall calcifications of the proximal segment of the right popliteal artery. In c, arterial stenosis (arrow) was
overestimated (grade 3, 50%–99% luminal narrowing) with suboptimal window width and center level by both readers because of the “blooming”
artifact of arterial wall calcifications. In d, a standard bone window setting (window width, 2000 HU; center level, 500 HU) was used, arterial stenosis
(arrow) can be correctly graded as hemodynamically insignificant (grade 1) at retrospective analysis.
TABLE 2
Interobserver Agreement for Hemodynamically Significant versus Hemodynamically Insignificant Stenosis, Occlusion versus
Nonocclusion, and All Degrees of Arterial Stenosis for All Segments Combined and for the Three Vascular
Regions Separately
Arterial Stenosis Aortoiliac Femoral Popliteocrural Total
Hemodynamically insignificant vs
hemodynamically significant 0.91 (0.86, 0.96) 0.96 (0.93, 0.99) 0.93 (0.90, 0.96) 0.93 (0.91, 0.95)
Nonocclusion vs occlusion 0.94 (0.86, 1.00) 1.00 (1.00, 1.00) 0.96 (0.93, 0.99) 0.97 (0.95, 0.99)
All degrees 0.84 (0.79, 0.89) 0.91 (0.87, 0.95) 0.90 (0.87, 0.93) 0.89 (0.87, 0.91)
Note.—Data are  values. Data in parentheses are 95% CIs.
Volume 236  Number 3 Aortoiliac and Lower Extremity Arteries  1089
R
a
d
io
lo
gy
aortoiliac and lower extremity arteries
have been reported (22–25). Although
the development of moving table tech-
niques for contrast-enhanced three-di-
mensional MR angiography allows cover-
age from the midabdominal aorta to the
foot during a single injection of contrast
material, covering a large volume over
several vessel territories with sufficient
intraarterial contrast enhancement and
minimal venous overlay remains a chal-
lenge for MR angiography. In addition,
the limited spatial resolution of MR an-
giography is another disadvantage of MR
angiography, particularly when evaluat-
ing vessels with small diameters. Further-
more, MR angiography has been proved
to be more uncomfortable for patients
than multi–detector row CT angiogra-
phy, mostly because of the noise, the
need to keep still during the examina-
tion, and the lengthy imaging time of
MR angiography (6).
With the introduction of multi–detec-
tor row CT scanners, CT angiography of
the aortoiliac and lower extremity arter-
ies is becoming more important. CT an-
giography can be performed more effi-
ciently with multi-detector row CT scan-
ners because of faster scanning speed and
higher spatial resolution than that which
was possible with single-detector helical
CT scanners. In a comparative study of
CT angiography of the aorta and iliac
arteries that used a four–detector row CT
scanner and a single-detector CT scanner,
Rubin et al (10) showed that CT angiog-
raphy with a four–detector row CT scan-
ner was faster, and scanning was possible
with thinner collimation and a reduced
dose of contrast medium.
Recent studies have proved the high
level of diagnostic accuracy of four–de-
tector row CT angiography in the assess-
ment of the aortoiliac and lower extrem-
ity arteries. In a comparison with con-
ventional DSA, the study of Ofer et al (5)
yielded an overall sensitivity and speci-
ficity of 90.9% and 92.4%, respectively,
for the assessment of hemodynamically
significant arterial stenosis (50% lumi-
nal narrowing) from the renal to the
lower extremity arteries by using a four–
detector row CT scanner with a 3.2-mm
effective section thickness. Through the
use of a four–detector row CT scanner
with an effective section thickness of 5
mm, Martin et al (7) calculated an overall
sensitivity and specificity of 92.2% and
96.8%, respectively, for the detection of
severe arterial stenosis (75% luminal
narrowing) for the iliac and lower ex-
tremity arteries. In another study, in
which a four–detector row CT scanner
with an effective section thickness of
1.25 mm was used, overall sensitivity and
specificity of 92% and 99%, respectively,
in the detection of hemodynamically sig-
nificant arterial stenosis (50% luminal
narrowing) were calculated for the aor-
toiliac and renal arteries (6). However,
because of the limited spatial resolution
Figure 3. Images obtained in a 70-year-old man with episodes of left leg claudication. (a) Left anterior oblique reconstructed volume-rendered
16–detector row CT angiogram, as seen from behind, obtained at the level of the proximal left calf. Both readers were unable to assess the
tibiofibular trunk because of extensive overlying arterial wall calcification (arrow). (b, c) Transverse CT source images obtained at the level of the
tibiofibular trunk (b, 1 mm proximal to the level of c). Significant anteroposterior luminal narrowing was noted by both readers. The arterial stenosis
affecting the tibiofibular trunk (arrow in c) was graded as hemodynamically significant (grade 3, 50%–99% luminal narrowing) by both readers.
(d) Corresponding single-projection frontal conventional DSA image, as seen from behind. Because of the anteroposterior location of the luminal
narrowing, stenosis of the tibiofibular trunk (arrow) was missed. The stenosis was rated as hemodynamically insignificant (grade 1, 10% luminal
narrowing) on the basis of conventional DSA findings.
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along the z-axis, evaluation of vessels
with small luminal diameter by using
four–detector row CT angiography is still
challenging. In the study of Ofer et al (5),
14 (64%) of the 22 clinically important
mismatches between conventional DSA
and four–detector row CT angiography
occurred in the small renal and periph-
eral arteries of the calves. In the study of
Martin et al (7), all of the 22 segments
that could not be evaluated with four–
detector row CT angiography were lo-
cated in the small peripheral arteries of
the calves. In the study of Willmann et al
(6), sensitivity in the detection of hemo-
dynamically significant arterial stenosis
of the aortoiliac arteries was lowest for
the small internal iliac arteries (83%).
In this study, by using a 16–detector
row CT scanner with a 0.75-mm effective
section thickness, a small field of view for
image reconstruction of each extremity
separately, and optimized arterial con-
trast enhancement with a computer-as-
sisted bolus-tracking technique, high-
quality CT angiograms of the aortoiliac
and lower extremity arteries could be ob-
tained. In all patients, both readers con-
sidered image quality of all arterial seg-
ments to be sufficient for diagnosis. In
this study, the improved spatial resolu-
tion obtained with a 16–detector row CT
scanner is reflected in the total sensitivity
and specificity (96% and 97%, respec-
tively, for both readers) in the detection
of hemodynamically significant arterial
stenosis of aortoiliac and lower extremity
arteries. In particular, excellent sensitivi-
ties (ie, 96% and 97% for readers 1 and 2,
respectively) and specificities (ie, 95%
and 96% for readers 1 and 2, respectively)
for grading small popliteocrural arteries
were obtained in this study.
The high level of reliability of 16–de-
tector row CT angiography in grading ar-
terial stenosis of aortoiliac and lower ex-
tremity arteries is reflected in the high
level of interobserver agreements in this
Figure 4. Images obtained in an 81-year-old man with peripheral
arterial disease and intermittent claudication of the right leg. (a) Left
anterior oblique reconstructed volume-rendered 16–detector row CT
angiogram demonstrates a short arterial stenosis (arrow) affecting the
proximal arterial segment of the right superficial femoral artery,
which was graded as hemodynamically significant (grade 3, 50%–
99% luminal narrowing) by both readers. Note additional occlusion
of the distal arterial segment of the right superficial femoral artery
(arrowhead). (b) Single-projection frontal conventional DSA image.
Because of the anteroposterior luminal narrowing, the stenosis of the
proximal arterial segment of the right superficial femoral artery (ar-
row) was graded as hemodynamically insignificant (grade 2, 10%–
49% luminal narrowing). Note additional occlusion of the distal
arterial segment of the right superficial femoral artery (arrowhead).
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study. For all degrees of arterial stenosis,
the agreement between readers 1 and 2
was excellent (  0.89). When assessing
insignificant versus significant arterial
stenosis and nonocclusion versus occlu-
sion of arterial segments, interobserver
agreement was even better (  0.93 and
0.97, respectively). These  values are
greater than the reported interobserver
agreements for four–detector row CT an-
giography (6,7), and they suggest an
improved robustness and reliability of
16–detector row CT angiography when
compared with four–detector row CT an-
giography in the evaluation of aortoiliac
and lower extremity arteries.
In a comparison with conventional
DSA, readers 1 and 2 disagreed in 55 and
44 arterial segments, respectively, on the
basis of 16–detector row CT angiograms.
Subanalysis of these disagreements dem-
onstrated that both readers agreed in the
same 29 arterial segments with regard to
grading of arterial stenosis, which sug-
gests a correct diagnosis on the basis of
16–detector row CT angiograms in at
least some of these 29 arterial segments.
Agreements in 26 of 29 arterial segments
were overestimations of arterial stenosis
when compared with conventional DSA
findings. Further subanalysis of these 26
overestimations demonstrated that in a
substantial number of overestimated ar-
terial segments (54%), there was a pos-
teroanterior luminal narrowing that was
missed on single-projection conven-
tional DSA images. For lack of a more
accurate technique, we used conven-
tional DSA as a reference standard for
evaluation of arterial stenosis in this
study. However, as demonstrated in this
study, limitation of this projectional
technique may result in underestimation
of arterial stenosis in posteroanterior lu-
minal narrowing if additional oblique or
lateral projections are not obtained at
conventional DSA, particularly for evalu-
ation of the femoral and popliteocrural
vascular region. Further studies are
needed to evaluate whether disagree-
ments between conventional DSA and
16–detector row CT angiography may be
reduced in a study design with routine
additional oblique or lateral projections
in conventional DSA for all three vascu-
lar regions. As shown in this study, image
analysis of 16–detector row CT angio-
grams may be reduced in the presence of
extensive arterial wall calcifications be-
cause of the blooming artifact (Fig 2c).
Thus, we now routinely use a bone win-
dow setting in the evaluation of arterial
segments when calcium is present.
Conventional DSA may also be limited
in the assessment of arterial stenosis dis-
tal to arterial occlusion. Ten (2.1%) of the
480 arterial segments that we were able
to assess on four–detector row CT angio-
grams could not be evaluated with con-
ventional DSA in the study of Ota et al
(8). In the study of Martin et al (7), 91
(86.7%) of 105 arterial segments that
could not be evaluated with conven-
tional DSA were sufficient for diagnosis
on four–detector row CT angiograms.
This may be explained by the fact that
peripheral administration of contrast
material in multi–detector row CT an-
giography allows better opacification of
collateral circulation and, therefore, bet-
ter opacification of arteries distal to an
occlusion site than does central aortic ad-
ministration of contrast material in con-
ventional DSA. In our study, however, all
conventional DSA images obtained in all
patients were considered diagnostic by
the two vascular radiologists.
The major drawback of 16–detector
row CT angiography in the assessment of
aortoiliac and lower extremity arteries is
the potential for hazardous radiation ex-
posure. For 16–detector row CT angiog-
raphy, an effective radiation dose of 3.0
mSv for men and 2.3 mSv for women was
calculated. The mean effective radiation
dose caused by 16–detector row CT an-
giography was lower by a factor of about
four for men and about five for women
when compared with the mean effective
radiation dose values calculated for con-
ventional DSA. Reduction of radiation
exposure was possible in our study
through the use of an online modulation
of tube current implemented with the
16–detector row CT scanner for all 16–
detector row CT angiograms. Greess (26)
demonstrated a reduction of the effective
dose from 26% to 43% in children on the
basis of the patient’s body shape and
weight by using a multi–detector row CT
scanner with an attenuation-based on-
line modulation of the tube current. For
the pelvis and extremities, a mean effec-
tive dose reduction of 25% and 39%, re-
spectively, could be obtained in another
study by using a single–detector row CT
scanner and attenuation-based on-line
modulation of the tube current (27). The
lower amount of administered effective
radiation dose associated with 16–detec-
tor row CT angiography might be an ad-
vantage that may foster the use of 16–
detector row CT angiography as an alter-
native to conventional DSA in the
assessment of aortoiliac and lower ex-
tremity arteries in patients with periph-
eral arterial disease.
We acknowledge several limitations of
our study. Conventional DSA images and
16–detector row CT angiograms were
evaluated only for the presence of arterial
stenosis and aneurysmal changes. Addi-
tional criteria of peripheral arterial dis-
ease, including the diffuseness of the dis-
ease, the length of the arterial stenosis,
and the location and extent of arterial
wall calcification, were not systemati-
cally included in image analysis. All these
criteria may be important for therapeutic
care. A possible limitation relates to the
fact that electronic calipers were used for
image analysis of 16–detector row CT an-
giograms but not for image analysis of
conventional DSA images.
In this study, we did not evaluate the
added diagnostic value of the three-di-
mensional reconstructions and interac-
tive reformatting for image analysis of
the 16–detector row CT angiograms
separately. To our knowledge, a rational
use of three-dimensional reconstruction
techniques for interpretation of 16–de-
tector row CT angiograms has not been
defined in the literature. In a recent re-
port, Ota el al (8) stressed the importance
of using the orthonormal cross-sectional
vessel diameter for analysis of tortuous
iliac arteries on the basis of four–detector
row CT angiograms. Further studies are
warranted to address the diagnostic im-
portance of different three-dimensional
reconstruction techniques in the evalua-
tion of 16–detector row CT angiograms.
We did not address cost issues of con-
ventional DSA or 16–detector row CT an-
giography in our study. In a recent study,
a possible new imaging modality was
found to be cost-effective when com-
pared with conventional DSA in patients
with intermittent claudication if the
costs of the new imaging modality were
$300 or less, both angioplasty and bypass
surgery were considered as treatment op-
tions, and the sensitivity of the new im-
aging modality was higher than 94%
(28). In our study, sensitivity of 16–de-
tector row CT angiography was higher
than 94% for all three vascular regions,
including the aortoiliac, femoral, and
popliteocrural regions. Further prospec-
tive studies are needed to compare con-
ventional DSA and 16–detector row CT
angiography in the evaluation of aor-
toiliac and lower extremity arteries in
terms of cost-effectiveness, since this
analysis may also guide referring physi-
cians to select conventional DSA or 16–
detector row CT angiography.
In conclusion, this study has demon-
strated in a prospective blinded compar-
ison that 16–detector row CT angiogra-
phy is feasible, accurate, and reliable in
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the assessment of aortoiliac and lower
extremity arteries. Because of its nonin-
vasive nature and lower effective radia-
tion dose, 16–detector row CT angiogra-
phy is an alternative to conventional
DSA in the evaluation of aortoiliac and
lower extremity arteries in patients with
peripheral arterial disease.
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